ly proposed hypothesis of an underlying hormonal mechanism in the etiopathogenesis of FFA and point out low-estrogen environments as an ideal condition for FFA development.
Hormonal and Gynecological Risk Factors in Frontal Fibrosing

Introduction
Frontal fibrosing alopecia (FFA) is a scarring alopecia with a yet unknown etiology. Familiar aggregation and an increasing incidence, respectively, suggest the implication of genetic and environmental factors in the development of the disease. Also, some observations, such as the predominance in postmenopausal women or the therapeutic usefulness of antiandrogenic drugs [1, 2] , suggest the coexistence of a hormonal mechanism. However, there is scarce evidence demonstrating the presence of hormonal background differences in FFA patients when compared to the general population. The objective of this study was to explore potential risk factors for FFA related to patients' lifetime gynecological and obstetric events and pathologies.
Materials and Methods
A single-center case-control study was designed, including female FFA patients diagnosed between 2014 and 2016. Diagnosis of FFA was made clinically (recession of the frontal hair line, perifollicular erythema, and loss of eyebrows) with histological confirma-
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Frontal fibrosing alopecia · Hormonal background · Gynecological background · Menopause · Tamoxifen · Intrauterine device Abstract Introduction: Frontal fibrosing alopecia (FFA) is a condition that likely involves an interplay of autoimmune, hormonal, and environmental factors in its pathogenesis. There is a lack of comparative studies demonstrating the presence of hormonal background differences in FFA patients compared to the general population. Materials and Methods: A singlecenter case-control study was designed, including 104 female FFA patients and 208 controls. Patients and controls were interviewed, and extensive data regarding their gynecological and hormonal background were recorded. Results: One hundred four cases and 208 age-matched controls were included in the study. A significant difference of 2 years in the age of menopause was detected with a consistent mean increase in fertile life for the control group of 1.7 years. After the multivariate analysis, we found previous intake of tamoxifen to be a risk factor for the development of FFA (OR 14.89). The only protective factor identified was the previous use of an intrauterine device (IUD) (OR 0.22). Conclusions: An earlier menopause and tamoxifen intake might promote or maintain FFA, while the use of an IUD might protect from developing FFA. Our results support the previous- 275 tion when needed. Two female controls were recruited for each case in our outpatient consultation area in the last trimester of 2016 and were matched with patients by groups encompassing 3 years of age. Patients with consultation reasons other than scarring alopecia and patients' companions were included as controls. Both cases and controls were interviewed, and extensive data about their gynecological and hormonal medical history were recorded. Variables recorded included age, age of menarche, age of menopause, and years of fertile life (calculated as the difference between age of menopause and age of menarche for postmenopausal women or as the difference between age and age of menarche for premenopausal women). Regarding fertility, we gathered data about the total number of pregnancies, the number of live births and abortions, the age of first pregnancy, use of oral contraceptives and time of consumption, use of intrauterine device (IUD) and time of use, and medical fertility treatments and assisted fertility treatments (artificial insemination and in vitro fecundation). Breastfeeding was recorded in the questionnaire as months of breastfeeding for each child and total time of breastfeeding in months. Personal history of hysterectomy and oophorectomy (unilateral or bilateral) as well as breast cancer and related treatments (tamoxifen and antiandrogens) were also recorded.
For quantitative variables, means and ranges were calculated and differences were assessed using the Mann-Whitney U test. For qualitative independent variables, odds ratios (OR) with 95% confidence intervals (CI) were obtained. Multivariate logistic regression was performed including all variables in order to exclude potential interacting confounding factors.
Results
A total of 104 cases and 208 age-matched controls were included in the study. A significant difference of 2 years in the age of menopause was detected (47.7 and 49.7 years, respectively, p = 0.01), with a consistent mean increase in fertile life for the control group of 1.7 years (34.8 vs. 36.5 years, p = 0.004) and an estimated increase of 7% in the risk of suffering FFA for each year of advance in the age of menopause. Upon bivariate analysis ( Our results further support the previously suggested hypothesis of an underlying hormonal mechanism in the etiopathogenesis of FFA [1, 3, 4] . The potential role of estrogen as an antifibrotic and immunomodulatory agent in FFA has been discussed and may correlate with our findings [5] . Although the exact mechanism by which sexual hormones participate in the pathogenesis of FFA has yet to be elucidated, according to our results, situations that downregulate estrogenic function, such as menopause or treatment with tamoxifen, could play a role in the start or development of FFA as a result of loss of the downregulatory effect of estrogens over fibrosis and immunity.
Limitations
The main limitation of our study is a relatively low sample size. Because of the recall bias, patients were not able to accurately remember some dates, nor to differenti- ate between the previous use of a cooper IUD or of a hormonal-releasing IUD. Body mass index or obesity were not recorded in our study and are potential confounding factors due to the hormonal function of fat tissue. The relationship of patients and controls with potential external hormonal disruptors was not assessed in this study.
Conclusions
In conclusion, an earlier age of menopause may imply a higher risk of developing FFA, and the use of an IUD as a contraceptive may protect against the development of FFA, but more studies are needed to confirm these associations and their implications. Intake of tamoxifen, with the induction of a low-estrogen environment around the hair follicle, may also trigger or maintain the pathogenic process of FFA.
Most certainly, there is no single cause for FFA, and this entity results from the dynamic interaction of genetic, environmental, and hormonal factors, each of them contributing in a variable percentage in every patient until a threshold for disease development is reached.
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